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of Radiol0gy * K Vn 1 vex$ i ty of Minnesota, on leave of absence) 2. Radiologist 
3, Research -Associate;, in; Biochemistry /’t oi. Scientific Director let ..<v«eccate 

•' ■ f<3 , i fnstitutfoiiios *Rd CUt-vAtlsttf. * ■ 

v- o A jj r .„ City of Hope Medical Center 
” ‘ ****•“ CllfornU ’ ' 


1. Director, Division of Postgraduate Medical Education & of Radiology. (Prof. 
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4. Project or Subject: 


A Study of the Development of Carcinoma of the Lung in Smokers 
and Non-Smokers Subjected to the Influence of Smog. ! * 
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' 5. Detailed Plan of Procedure (Use reverse side if additional space is needed): The increased development of . ; 

carcinoma of the lun? In man ie felated to nf4rty ,5 factdi-s',^'brte df which has been alleged to 
be heavy cigarette smoking (1,2). Patienta with carcinoma of the lung have, in large 
measure,-been found?to be ikceptionally heavy amokere as. compared with control: groups J ( 1,2)• , 
If dgarette smokingvis truly 4 major causative factor in the development''of carcinomd hf ; , 
the;lung,iit;is ,surprlsing that a much higher incidence* has* not been found, *strongly sug¬ 
gesting thatsther'factors m4y be intimately- involved (3),*‘-The relatively high rates of" ; 
csrcinoms of-the.lunglnurbsn* areas as compared to rural areas" demands a'thorough’scrutiny 
of air pollution‘.by:’$aog*^4 rw^ein • U* activity of Jafrttc tcld.«r*?yC2svjnHi«c» j«ut ; 

>'iwft’-eyt-Ji*- 'It • nay be piiif.stiit *,& gafi&ii s^-aA -i-Ases In t^alr var Vf : 

It would appear necessary, therefore, to determine the influence of a combination of en¬ 
vironmental and host- factors' such asi cigarette smokihg, v air pollution (sm©$)i heredity,' 
occupation, *etc»-upon:the development of pathoses in the lung (3)« - •-» 

ey&afcatfv ef. t-Ait- project sido- acjMswA 4a C»bfl*d&2a. way ’ 

It is proposed to study carefully 10,C00 male subjects, 45 years of age or older, for a 
period of at least five years. A group will ba selected with strong hereditary cancer 
histories and other similar attributes which would favor an increased incidence of carcinoma 
of the lung. The incidence of carcinoma of the lung in 4.0C0 heavy smokers (two packs or 
more a day) from the smog areas would be compared with a control group of 4.000 heavy smokers 
in smog-free areas. 1#.000 non-smokers in heavy smog areas and 1.000 non-smokers living in 
the surrounding environs of Los Angeles out of the smog area . The subjects will be selected 
from the aircraft manufacturing and other industries where the population:is stable, will¬ 
ing to cooperate, and available for study b)y 4 !‘®obH% r %r«y,and laboratory unit. 

Air pollution in the form of smog has been shown to have carcinogenic properties (4a) and 
the possibility of a co-carcinogenic action between smoking and smog in man (4b) .is a 
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— 9,800 
"29 ,0 00 
—9,943 
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*r rfl .'facilities and Staff Available :**f ^ Radiologist 

*U.Cit/'of Hop# Medical CenterDi vision of Research* s 27. full: time people| adequate 
laboratories and out-patient facilities, 

Y- ''■• ■' • 6 a> w City-** *»pe I f ec4.ca| Center 
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A 8%f$f of the' Ds^l’tqsamt of Cass-sd.n&ea of th* lung l* Sookere 
ftt^T I^Swfetiff to the f-rafl'^aca. of - ;ah»f* ■* • 


< 9. Additional Requirements: 2 . Assistant Radiologist (half time) 56,250f 2* Physician $8,500f 
3, Biochemistry Technicians (2) $8,C00| 4, Radiological Technician $4,200) 5. Expendable 
Suppllest Glassware and chemicals $2,300, x-ray film $7,000, gas and oil $500) 

6, Permanent equipment: Photofluorographlc x-ray unit (4x5) in a mobile van completely 
equipped for radiography and laboratory work $29,000 (first year only) f ■ 


r . • v 5. Detmled e?ar> cf Prc-.:<ckt » U-.*i --avers* sice if sdcii^oml space is «;esdedi.- 7i,e intf u-t yvr5 - ' • 

'oardP-jMfli'ion^Jnfprmation (Indudin^ relation-gf^ork to^thejvproie^apd othensources of^supply): 

,bq.'bi»p.vy <(l^rrtte Nuking (1,2), - Parienie-^tK:’oarcinccta of the 

c4 <Xrt of a group cf«188,079 T>ersons -interviewed ln ; 1952, :jta, incidence of cancer in,460 pe$, ' 
It 100,000 has been uncovered in heavy smokert« iThus it can t re»sonably be expected. that^ , > 
<h^n* highly selected population of <4,000.heagy issiekers: (male) ithat at lsait lO tg 20 
fv patients with -carcimwa of vthe lung, should become ..detectable by -average clinical stan- 
eaid&rds in the courselef .e two year period, v By jutwanii prescreening carefully in this i 
of group<in addition;to the predictability of the activity of lactic acid dehydrogenase and 
< isomerase it may be possible to detect additions* cases in their early subclinical state. 
It would e»0eee- aacessarv, there fore, te the influence of * en- 

vir(Thl a propo sedges ear chrwouid be isimilar to^the^^PulDonaryWeeplasm Research Project", 
oe«fepreliminary report;ef ..which:appeared ia J*A^‘>A. 157:440-444, Jan, 29, 1955, A 
i sutwcary of this project also appeared in Ca5:3-82, l*ay 1955) 

It/it to aGwiy oaxe?\iily 10,000 wale subject*., 45 years of age oaf oMof> t.or a ' 

ph*i6d pi <&% least 'five- years* A group win be seleetAd with strong heredUvry *meer 
hil^ri^a %-t.A oXl#r similar attributes whith wvsaid favor *n Increased incidence of carcirKiae 
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5. (continued) 


vital question that needs a direct approach. The incidence of carcinoma of the lung in 
the Los Angeles County General Hospital ha6 been carefully recorded by Steiner (5) and , 
may be employed for comparative purposes. It would appear that the Los Angeles County 
area is ideal for such a study because of its large variegated population, the prevalence 
of smog, and the sympathetic interest of the inhabitants toward the problem. The City 
of Hope Medical Center is located 20 miles from the center of Los Angeles, equidistant 
from areas free of or heavily saturated with smog. The status of air pollution is avail- 
able from the Air Pollution Control District. ’ i: , 

Patients will be restudled at 4 to 6 month intervals. The plants will be visited by a • ‘ 

mobile unit to take films and blood. Postero-anterior and lateral chest roentgenograms ' 
will be taken on these subjects on 4 x 5 cut film by photofluorography. Comparison ' ' 
studies will be made with a view to detecting minimal changes suggesting afeexwKi abnormali- 
. ties. Re-examination with life size (14 x 17) films will be done on all cases showing / 
abnormality. This would require approximately 60,C00 minifilms end approximately 3,000 
14 x 17 films per year. Intensive histories including hereditary, family, and social back¬ 
grounds will be obtained on all patients by a combined questionnaire and personal interview 
technic developed and employed at City of Hope Medical Center (6). Careful records of 
weight, smoking habits, etc. will be maintained. 


The lactic acid dehydrogenase (LDH) activity of the serum of all patients will be deter¬ 
mined on every other visit (7,8,9). The micro-technic permits the determination on v • ; 
finger tip blood. The lactic dehydrogenase activity has been found to be elevated in the 
sera of many patients with cancer and leukemia, but has not been raised consistently in 
Q.tb/i'c iVi'.wr*. ViWaVitffn* Vvyse hjbvti it furtii 'Vn a TtuuIoeT oi very early cases 

of cancer and leukemia. This study of a selected group of iwdiati individuals among whom ’ 
the incidence of lung cancer may be expected to be increased over the average population 
over a five year period could afford valuable data in establishing the possible predic¬ 
tive value of this enzyme determination in cancer detection. 

The S LDH technic was devised by Dr. Borroughs Hill, Research Associate in the Department 
of Biochemistry, and the laboratory and Equipment for this determination are available. 

The hexosephosphqte isomerase level in the blocd has been reported by Bodansky et al. to * 
be elevated early in neoplastic diseases (10). Determination of the isomerase level 
will be done on all patients every other visit (each eight months). Some estimation of 
its value will also thus become available. 

All patients in whom suspicious findings of pulmonary neoplasm were revealed would be 
studied more carefully for changes in pulmonary function employing the mass spectrometer 
technics developed by Tokuyasu, Coblentz, ®nd Bierman (11), Papanicolaou's smears, broncho— 
grams, planigrams, etc. in collaboration with the patient’s physician. 


Dr. Leo G. Rigler and Dr. Norman Zheutlin will supervise and assist in interpretation of 
films in an effort to detect the early development of carcinoma of the lung. Dr. Rigler 
hae had extensive experience in film screening for large Public Health Service projects 
(12,13,14), , 
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